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Abstract
Background: The Canadian Emergency Department Triage and Acuity Scale (CTAS) is a well recognized and
validated triage system that prioritizes patient care by severity of illness. The aim of this study was to describe the
results of Emergency Department (ED) waiting times after the implementation of the CTAS in a major tertiary care
hospital emergency department outside of Canada.
Methods: A total of 1206 charts were randomly selected and retrospectively reviewed for triage performance. The
indicators were: time to triage, triage duration, waiting time to be evaluated by a physician, and proportion of
patients who left without being seen by a physician. Waiting times were stratified by triage level and reported as
fractile response rates.
Results: The approximate time to triage was ≤ 10 minutes for 71% and ≤ 15 minutes for 82.8% of the patients.
Fifty-three percent (53.5%) completed their triage process within 5 minutes. Waiting times evaluated by a physician
was 100% within CTAS time objectives in category I patients, however, this was not the case for the other 4
categories. The overall left without being seen (LWBS) rate was 9.8%; 11.9% were in Level III, 20.3% in Level IV, and
67.8% in Level V. Median length of stay (LOS) was 144 minutes for the study sample as a whole.
Conclusion: The CTAS may be adapted, with achievable objectives, in hospitals outside Canada as well. Time to
see physician, total LOS, and LWBS are effective markers of ED performance and the quality of triage. Registration-
to-physician time (RTP) and LOS profiles, stratified by triage level, are essential indicative markers for ED
performance and should be used in improving patients flow through collaborative efforts.
Background
Emergency care is typically sought for serious injuries
and acute medical conditions (i.e. heart attack or
stroke), however, excessive delays and overcrowding of
emergency departments (EDs) have become serious pro-
blems, thus, causing concern with regards to compro-
mise in care. Accordingly, longer waiting times in the
ED not only contribute to patients’ dissatisfaction with
the care received [1], but may also result in delays in
diagnosis and treatment [2,3], as well as, chronic pain
and suffering. In addition, a large segment of patients
bombard the ED with lesser acute complaints, some-
times preoccupying medical staff time and resources,
and delaying the management of more acutely ill
patients [4-7].
An ideal triage system should prioritize patient care by
severity, and that care should be delivered within a rea-
sonable time frame. A well recognized and validated
triage system is the Canadian Emergency Department
Triage and Acuity Scale (CTAS) [8]. CTAS has five
acuity levels to V consisting of - Resuscitation, Emer-
gent, Urgent, Less Urgent and Non Urgent. The CTAS
accurately defines patients’ acuity level, which assists ED
staff members to better evaluate patients, department
resources needs, and performance against certain oper-
ating objectives. Literature of studies that validate CTAS
outside the Canadian healthcare system is scarce [9].
King Faisal Specialist Hospital & Research Center is a
major tertiary care institution, serving patients referred
throughout the Kingdom of Saudi Arabia and Middle
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very high. The ED is an important entry point to the
health care system in the institution. The ED is a 30
bed unit based within an 800 bed tertiary care center.
The ED serves all critical patients and those patients fol-
lowed up at the various sub-specialty departments. It
has an annual volume of 65,000 patients, with 73% of
them being above 14 years of age. A large percentage of
the patients are followed up for tertiary care problems
in several specialties, such as oncology including bone
marrow transplant, cardiovascular diseases, neuros-
ciences, medical genetics, and renal and liver trans-
plants. Since the hospital functions as a highly
specialized central tertiary care center for the country,
the patient mix is quite different than other general hos-
pitals. Our hospital receives patients with tertiary care
needs from a large geographic area, as these individuals
do not have access to tertiary care elsewhere in the
country. Prolonged waiting before treatment in the ED
may negatively color patients’ perceptions about their
care providers during such visits. The need for the use
of an objective process of patient prioritization, and the
theoretical applicability of the CTAS to any ED,
prompted us to implement the CTAS system in the
institution.
The CTAS has been extensively studied and validated
in a variety of settings [9-11]; however, these studies
were done in areas where largei n t e g r a t e dh e a l t hc a r e
systems are already established, unlike in Saudi Arabia
where patients do not necessarily have an identifiable
primary care provider. Additionally, our patient popula-
tion has unique cultural and linguistic features that are
not present in other studies. Our study is the first in an
Arab country that aims to evaluate the feasibility and
validity of CTAS by comparing certain ED quality indi-
cators with pre-established CTAS triage objectives, and
to evaluate the relationship between CTAS triage level
and waiting times.
Methods
This retrospective study was performed using randomly
selected patients who presented to the Emergency
Department of the King Faisal Specialist Hospital and
Research Center, between November 2004 and February
2005. The study was approved by the Institutional
Review Board (Research Ethics Board) of King Faisal
Specialist Hospital and Research Center.
Data Collection
A random sample of 25 charts was selected every day for
the 4 month study period. The registration clerk, triage
nurse and evaluating physician recorded ED patient’s
arrival time, triage time and time seen by physician
respectively, on the patient’s chart during his/her visit.
The CTAS was used to assign triage level by the triage
nurse upon initial assessment, and the following variables
were collected: day of arrival, demographic data, triage
level, time at triage, room assignment time, time seen by
ED physician, the time of disposition, admission or dis-
charge. Time of arrival/registration was defined as the
time when the patient approached the ED registration
desk to express his or her desire to be treated.
Time Intervals
Time intervals for ED assessment and treatment were
calculated, and total length of stay (LOS) was deter-
mined for each patient. Time intervals were defined as:
1) time to triage assessment (TTA)- the time from
registration until initiation of triage, 2) triage duration
(TD)- the total time for the nurse to complete triage
assessment, 3) registration to physician time (RPT)- the
patient waiting time from initial registration until eva-
luation by the ED physician, 4) time from physician
assessment to final disposition decision (TPD), and
finally, 5) total length of stay (LOS)- the time from
patient registration to final disposition made by the ED
physician. Fractile response rates were used to describe
RPT and LOS. Fractile response rates specify the pro-
portion of patients in each triage level seen within the
CTAS time objective for that level [8,12].
Quality Indicators
Four quality parameters were set to assess ED perfor-
mance using the CTAS guidelines: 1) TTA, which
should be ≤ 10 minutes; 2) TD, which should be ≤ 5
minutes; 3) RPT, which should be less than 5 minutes,
15 minutes, 30 minutes, 60 minutes, and 120 minutes
for CTAS categories I, II, III, IV, and V respectively; and
4) proportion of patients leaving without being seen
(LWBS) by a physician, which should be < 2%.
Data Analysis
A Palm Pilot personal digital assistant (PDA) data-entry
system was used to input the ED patient’s information.
The data was downloaded directly from the PDA into a
Microsoft Access database for further analysis. This is
the first research study using a PDA in this hospital.
Statistical analysis was performed using SAS
® software
(version 9.1.2; SAS institute, Cary, NC). We used stan-
dard descriptive statistics including medians, means and
standard deviations to characterize the sample of
patients and waiting times.
Results
During the study period, 1206 charts were randomly
selected from the medical records of patients who were
triaged in our ED. This number represents the charts
that were available at the medical records department at
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29.9 years (standard deviation (SD) = 23.0 years). Of the
total patients, 32.6% were less than 14 years old.
Approximately, half (52.5%) of the study population were
females. The distribution of patients per triage category
were: Level I (0.2%), Level II (0.4%), Level III (23.6%),
Level IV (59.6%) and 16.1% in Level V (Table 1).
The median waiting time from registration to being
seen by a physician, (RTP), was 53.0 min (range 0.0 min
to 1330.0 min). As expected, RTP varied by triage cate-
gory (Figure 1) with level IV and V patients having the
longest RTP times. TTA was ≤ 10 minutes for 854
patients (70.8%) and ≤ 15 minutes for 998 (82.8%).
Triage duration was less than 5 minutes for 645 patients
(53.5%). Table 2 shows the mean RTP time and fractile
response rates for each CTAS level. All category I
patients met the set CTAS standard, however, this was
not so in the other 4 categories.
In our study sample, 81 patients (6.7%) were hospita-
lized, 118 patients (9.8%) LWBS and 1007 (83.5%) were
discharged. Of the 118 patients who LWBS, 11.9% were
Level III, 20.3% were Level IV and 67.8% were Level V.
The median time these patients waited before leaving
was 133.0 minutes (95% CI, 119.9 - 153.2 min). The
median ED LOS was 144 minutes for the study sample
a saw h o l e .F i g u r e2s h o w sa ni n c r e a s ei nL O Sw i t h
triage acuity.
Discussion
Our data assessed triage performance, timeliness of care,
and length of stay in ED. It evaluated the feasibility and
validity of the CTAS outside of Canada. Our results
show an indirect relationship between CTAS acuity level
and RTP: as CTAS acuity level increased, RTP decreased
and LOS increased. ED patients who left the ED without
being seen were of low CTAS acuity levels.
The majority of our ED patients were category IV and
V (75.7%), which is in line with the percentage of CTAS
IV and V in the Principality of Andorra ED of 76.82%
[9]. The lower percentage of levels I & II (0.6%) could
be due to many reasons such as random errors, or
assigning a patient an inappropriate low triage level.
This is not a trauma hospital and, hence, this could be
another reason leading to low percentages of levels I & II.
Tables 1 and 2 demonstrate the RTP time generally
increased as triage acuity fell. Although this is expected,
fractile response rates were actually higher in levels IV
and V (61% and 83% respectively), than in level III (36%).
This lower fractile response rate could be due to a variety
of reasons including space limitations, eligibility for care
at this hospital, ED volume, or language spoken. Bias and
p r e j u d i c em i g h ta l s op l a yar o l ei nt h i sl o w e rr e s p o n s e
rate.
Our data also showed that, for the most critically ill
patients (level I&II), RTP was rapid and LOS was great-
est, which are in line with CTAS objectives. This is
expected because these patients required more time and
manpower resources for the care and management of
their critical condition, thus, contributing to a prolonged
LOS in the ED (Figure 2 and Table 1).
Hospitalization rate is a marker of the severity of ill-
ness. Hospital admission rate through our ED, in this
study, was 6.7%, which is in agreement with other stu-
dies [9,13]. However, other studies showed higher per-
centage of hospitalization through the ED [7,14]. These
variations in hospital admission rates could be due to
several factors including hospital size, number and types
of specialties in the hospital, triage system, patients’ elig-
ibility, and insurance coverage. Admission rates are gen-
erally correlated with CTAS triage level; in this study,
Table 1 Key emergency department process intervals (median minutes), stratified by triage level
Triage level n (%) Registration to triage Triage to physician Physician to disposition decision Total ED LOS (SD)
I 2 (0.17) 1.0 2.0 303.0 373.5 (94.05)
II 5 (0.41) 5.0 0.0 277.5 329.0 (145.04)
III 284 (23.55) 6.0 35.0 185.0 246.0 (259.1)
IV 721 (59.78) 6.0 45.0 40.0 130.0 (157.7)
V 194 (16.09) 8.0 30.0 20.0 88.0 (122.7)
All 1206 (100) 6.0 40.0 50 144.0 (192.3)
Figure 1 Mean waiting time from registration to being seen by
physician in the emergency department by triage category.
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levels IV and V. Furthermore, our hospital is a specia-
lized tertiary care institute, where patients are trans-
ferred from other hospitals in the region. This may
explain, in part, the low admission rates through the ED.
Previous studies showed that up to 15% of patients left
ED without receiving any medical attention [15-18].
Likewise, our ED’s estimated LWBS rate is approxi-
mately 9.8%, however, this is higher than our quality
indicator of < 2%. Using CTAS, recent study in United
Arab Emirates, showed a rate of 4.7% LWBS [19],
Canadian studies reported rates between 3 - 3.57%
[20,21], and 7.4 - 15.0% in the USA [17,22-24]. These
international variations in LWBS may reflect differences
in culture, ED structure or service delivery. “Left with-
out being seen” is related to many factors, such as ED
efficiency, patient volume and acuity, understaffing and
overcrowding [23,25]. In keeping with CTAS objectives,
our data demonstrated that of 118 patients, who left
without being seen during the study period, none were
in Levels I or II (Resuscitation or Emergent), and only
14 (11.9%) were in Level III. This implies that in our ED
patients who LWBS, generally, have conditions of a less
acute and less urgent nature.
Waiting time studies offer constructive information to
identify system inefficiencies and for benchmarking pur-
poses. With a growing population and an increasing
demand for medical care in EDs throughout the Gulf
region and elsewhere, there is a need for comparative
studies both locally, as well as, internationally to docu-
ment and account for avoidable areas of delay in the
care of emergency patients, and hence, improve quality
of care. Our study is one of a few, which examines the
CTAS in EDs outside of Canada.
Limitations
The data presented in this study comes from only one
institution, which may limit the ability to generalize our
results to other facilities, because this institute has dif-
ferent setting and patient characteristics, than most of
the CTAS published studies. However, we believe that
the outcomes reflect the reality of most EDs that use
CTAS.
Conclusion
We conclude that the CTAS may be implemented, with
achievable objectives, in hospitals outside Canada. Time
to see physician, total LOS, and LWBS are effective
markers of performance of ED and the quality of triage.
RTP and LOS profiles, stratified by triage level, are
essential for the management of ED and improving
patient flow through collaborative efforts.
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Table 2 Comparison of physician response times in study
with CTAS response time objectives
Triage
level
Mean time from
registration to physician
assessment
Physician assessment
*fractile response, %
Study, min
(SD)
CTAS
objective
min
I 4 (-) 5 100
II 16.3 (13.2) 15 60
III 60.5 (48.9) 30 36
IV 83.7 (92.9) 60 61
V 78.9 (50.0) 120 83
*Fractile response defines the percentage of patients seen within specified
CTAS time objectives for each triage level.
Figure 2 Mean length of stay in the emergency department by
triage category.
Elkum et al. BMC Emergency Medicine 2011, 11:3
http://www.biomedcentral.com/1471-227X/11/3
Page 4 of 5References
1. Thompson DA, Yarnold PR, Williams DR, Adams SL: Effects of actual
waiting time, perceived waiting time, information delivery, and
expressive quality on patient satisfaction in the emergency department.
Ann Emerg Med 1996, 28(6):657-665.
2. Derlet RW, Richards JR: Overcrowding in the nation’s emergency
departments: complex causes and disturbing effects. Ann Emerg Med
2000, 35(1):63-68.
3. Derlet RW, Richards JR: Emergency department overcrowding in Florida,
New York, and Texas. South Med J 2002, 95(8):846-849.
4. Pines JM: Timing of antibiotics for acute, severe infections. Emerg Med
Clin North Am 2008, 26(2):245-257, vii.
5. Pines JM, Hollander JE: Emergency department crowding is associated
with poor care for patients with severe pain. Ann Emerg Med 2008,
51(1):1-5.
6. McCarthy ML, Zeger SL, Ding R, Levin SR, Desmond JS, Lee J, Aronsky D:
Crowding delays treatment and lengthens emergency department
length of stay, even among high-acuity patients. Ann Emerg Med 2009,
54(4):492-503, e494.
7. Vertesi L: Does the Canadian Emergency Department Triage and Acuity
Scale identify non-urgent patients who can be triaged away from the
emergency department? CJEM 2004, 6(5):337-342.
8. Beveridge R, Clarke B, Janes L, Savage N, Thompson J, Dodd G: Canadian
emergency department triage and acuity scale: implementation
guidelines. Canadian Journal of Emergency Medicine 1999, 1(suppl 3):S1-24.
9. Jimenez JG, Murray MJ, Beveridge R, Pons JP, Cortes EA, Garrigos JB,
Ferre MB: Implementation of the Canadian Emergency Department
Triage and Acuity Scale (CTAS) in the Principality of Andorra: Can triage
parameters serve as emergency department quality indicators? Cjem
2003, 5(5):315-322.
10. Manos D, Petrie DA, Beveridge RC, Walter S, Ducharme J: Inter-observer
agreement using the Canadian Emergency Department Triage and
Acuity Scale. Cjem 2002, 4(1):16-22.
11. Grafstein E, Innes G, Westman J, Christenson J, Thorne A: Inter-rater
reliability of a computerized presenting-complaint-linked triage system
in an urban emergency department. Cjem 2003, 5(5):323-329.
12. Warren D, Jarvis A, Leblanc L, members NTTF: Canadian paediatric triage
and acuity scale: implementation guidelines for emergency
departments. Canadian Journal of Emergency Medicine 2001, 3(suppl 4):
S1-27.
13. Elkum N, Fahim M, Shoukri M, Al-Madouj A: Which patients wait longer to
be seen and when? A waiting time study in the emergency department.
East Mediterr Health J 2009, 15(2):416-424.
14. Ding R, McCarthy ML, Li G, Kirsch TD, Jung JJ, Kelen GD: Patients who
leave without being seen: their characteristics and history of emergency
department use. Ann Emerg Med 2006, 48(6):686-693.
15. Dershewitz RA, Paichel W: Patients who leave a pediatric emergency
department without treatment. Ann Emerg Med 1986, 15(6):717-720.
16. Weissberg MP, Heitner M, Lowenstein SR, Keefer G: Patients who leave
without being seen. Ann Emerg Med 1986, 15(7):813-817.
17. Baker DW, Stevens CD, Brook RH: Patients who leave a public hospital
emergency department without being seen by a physician. Causes and
consequences. Jama 1991, 266(8):1085-1090.
18. Stock LM, Bradley GE, Lewis RJ, Baker DW, Sipsey J, Stevens CD: Patients
who leave emergency departments without being seen by a physician:
magnitude of the problem in Los Angeles County. Ann Emerg Med 1994,
23(2):294-298.
19. Devkaran S, Parsons H, Van Dyke M, Drennan J, Rajah J: The impact of a
fast track area on quality and effectiveness outcomes: a Middle Eastern
emergency department perspective. BMC Emerg Med 2009, 9:11.
20. Goldman RD, Macpherson A, Schuh S, Mulligan C, Pirie J: Patients who
leave the pediatric emergency department without being seen: a case-
control study. CMAJ 2005, 172(1):39-43.
21. Monzon J, Friedman SM, Clarke C, Arenovich T: Patients who leave the
emergency department without being seen by a physician: a control-
matched study. CJEM 2005, 7(2):107-113.
22. Bindman AB, Grumbach K, Keane D, Rauch L, Luce JM: Consequences of
queuing for care at a public hospital emergency department. JAMA 1991,
266(8):1091-1096.
23. Hobbs D, Kunzman SC, Tandberg D, Sklar D: Hospital factors associated
with emergency center patients leaving without being seen. Am J Emerg
Med 2000, 18(7):767-772.
24. Weiss SJ, Ernst AA, Derlet R, King R, Bair A, Nick TG: Relationship between
the National ED Overcrowding Scale and the number of patients who
leave without being seen in an academic ED. Am J Emerg Med 2005,
23(3):288-294.
25. Spaite DW, Bartholomeaux F, Guisto J, Lindberg E, Hull B, Eyherabide A,
Lanyon S, Criss EA, Valenzuela TD, Conroy C: Rapid process redesign in a
university-based emergency department: decreasing waiting time
intervals and improving patient satisfaction. Ann Emerg Med 2002,
39(2):168-177.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-227X/11/3/prepub
doi:10.1186/1471-227X-11-3
Cite this article as: Elkum et al.: Canadian Emergency DepartmentTriage
and Acuity Scale: implementation in a tertiary care center in Saudi
Arabia. BMC Emergency Medicine 2011 11:3.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Elkum et al. BMC Emergency Medicine 2011, 11:3
http://www.biomedcentral.com/1471-227X/11/3
Page 5 of 5